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PRosPeCts FoR a gloBal aRRay R e g u l a R I s s u e F e at u R e aBstR aCt. Chemical and biological sensor technologies have advanced rapidly in the past five years. Sensors that require low power and operate for multiple years are now available for oxygen, nitrate, and a variety of bio-optical properties that serve as proxies for important components of the carbon cycle (e.g., particulate organic carbon). These sensors have all been deployed successfully for long periods, in some cases more than three years, on platforms such as profiling floats or gliders.
Technologies for pH, pCO 2 , and particulate inorganic carbon are maturing rapidly as well. These sensors could serve as the enabling technology for a global biogeochemical observing system that might operate on a scale comparable to the current Argo array.
Here, we review the scientific motivation and the prospects for a global observing system for ocean biogeochemistry.
B y K e N N e t h s . J o h N s o N , W I l l I a m m . B e R e l s o N , e m m a N u e l s . B o s s , Z a N N a C h a s e , h e R V é C l a u s t R e , s t e V e N R . e m e R s o N , N I C o l a s g R u B e R ,
a R N e K ö R t Z I N g e R , m a R y J a N e P e R R y, a N d s t e P h e N C . R I s e R This article has been published in Oceanography, Volume 22, Number 3, a quarterly journal of The oceanography society. © 2009 by The oceanography society. all rights reserved. Permission is granted to copy this article for use in teaching and research. Republication, systemmatic reproduction, or collective redistirbution of any portion of this article by photocopy machine, reposting, or other means is permitted only with the approval of The oceanography society. send all correspondence to: info@tos.org or Th e oceanography society, Po Box 1931 , Rockville, md 20849-1931 (Roemmich et al., 2004 (Roemmich et al., , 2009 (Perry and Rudnick, 2003a, b) . In the six years since that workshop, the field has matured rapidly. We briefly review these developments below.
Platforms
In 2003, profiling floats were a relatively mature technology and gliders were rapidly developing. Since that time, the Argo array of profiling floats (Roemmich et al., 2004 (Roemmich et al., , 2009 . From Tengberg et al. (2006) (e.g., Bishop et al., 2002 Bishop et al., , 2004 Niewiadomska et al., 2008; Perry et al., 2008) .
Nitrate sensors based on direct optical detection (Johnson and Coletti, 2002) are now deployed on profiling floats, and they have operated for more than 500 days. The power budget implies understood. There is great concern that these zones will enlarge in the future due to ocean deoxygenation, continuing a trend that has already been observed (Stramma et al., 2008) . If these lowoxygen water masses were to extend into coastal regions, the impact on coastal water quality and coastal marine life would be severe. are key players in global biogeochemical cycles. They contribute significantly to the ocean uptake of anthropogenic CO 2 (Sabine et al., 2004) . They are the most significant source of oxygen to intermediate depths, and they modulate the strength of the globally significant PeruChile oxygen minimum zone (Meissner et al., 2005) . Subantarctic mode water is the main source of nutrients to the ocean's thermocline, and it supports a large fraction of biological production north of 30°S (Sarmiento et al., 2004) .
The nutrient properties of SAMW, which are set through biogeochemical processes in the subantarctic zone, are thus critical in determining ocean productivity.
There is evidence for freshening of intermediate waters and warming of mode waters over the past 10 to 20 years, with an overall increase in mode water production, consistent with models of anthropogenic climate change (Banks et al., 2000) . The nutrient content of SAMW, set by biological processes within its formation region, is also sensitive to climate change (Sarmiento et al., 2004) . 
